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Abstract 
Agriculture has long been important to Thailand development. Since 1960 the government promoted export-oriented cash crop 
monoculture practice. After two decades the problems from intensive agriculture appeared in 1980s. Those problems are, for 
example, worse soil condition, pollution, farmers’ debt, as well as, health damage from intensive use of pesticide. Therefore, 
agriculture will not be sustainable. A sustainable agriculture is the best solution. Nevertheless, there is no unique method for all 
regions or all countries. Each country has to find its own way to attain sustainable agriculture itself under its ecological, 
economic, and social conditions. The objectives of this paper are to study the existing agricultural systems cover on the 
economic, social, and environmental condition and to plan the sustainable agricultural system. The results from the analyses 
bring about suitable pattern of sustainable agriculture in this area. The important characteristics consist of 1) using the mixed-
cropping systems. which the most supplementary plants was string bean and the secondary was chili 2) to reduce chemical 
fertilizer and pesticide, while using organic matter such as manure and other agricultural residues as organic fertilizer.3) applying 
the knowledge gained from training to production systems management, constant practicing, and sharing knowledge. 
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1. Introduction 
Agriculture has long been important to Thailand development. Over the past five decades, agricultural sector used 
to be the key engine of economic growth in Thailand.  In 1960, the agricultural share in GDP was higher than 
industrial sector 32.1 percent and 22.1 percent respectively.  In 1961, the value of agriculture sector was about USD 
781 million while the national GDP was USD 2,562 million. Nevertheless, the agricultural share in GDP has 
decreased dramatically to 8.3 percent in 2013.   
Agricultural sector was the sector affected by the development according to the National Economic and Social 
Development Plan issue 1st – 7th  (during 1961-1996) which aimed at the economic aspect to increase the national 
income by highly emphasizing the industry development and services resulting in the expansion of the factories into 
many areas causing natural resource decadence especially the soil resource which was the essential factor in the 
production of agricultural sector. Besides, there was a problem from the agriculture itself which the government 
promoted export-oriented cash crop monoculture practice. To increase the productivity, intensive use of agricultural 
machines, chemical fertilizer, herbicide and insecticide spread over the country. After two decades the problems 
from intensive agriculture appeared in 1980s. Those problems are, for example, worse soil condition, lower 
productivity, farmers’ debt due to a purchase of chemical fertilizer and pesticide, as well as, health damage from 
intensive use of chemical. The best solution for the agriculture was to promote the sustainable agriculture which was 
the cultivation that would not destroy the environment, not dangerous to the farmer’s life and the consumer. In 
Thailand, a sustainable agriculture policy was adopted after the concept of "sustainable agriculture" in the 8th 
National Economic and Social Development Plan. The government of Thailand adopted the philosophy of the 
"sufficiency economy" at the national level after 1997 and continually promoted sustainable agriculture throughout 
its 11th (2012-2016) of the present days. However, problems have still occurred which were the problems of the 
policy application to practice lacking integration in appropriate to the community context or lacking the participation 
from the farmers. The problem solving did not respond to the real situations. The sustainable agriculture was not 
successful because each area had physical and biological differences. There were differences on the farmer such as 
their objectives, their purpose, or their need in living, etc. Therefore, there must be a change in the development by 
getting participation which would help solving the problems. 
Samut Sakhon province had the area of 872.347 square kilometers. It had a perfect geographic condition on 
geology with Ta Jeen river as an important water source. There was irrigated area of 303,142 Rai or 55.60 percent of 
the whole province which covered the 3 district of cultivating area giving the sufficient consuming water which was 
very appropriate for cultivating. The southern area was lowlands next to the seaside for 41 kilometers, and it was a 
province close to Bangkok for the distance of only 30 kilometers. There was a convenient transportation both on 
road and on water, so there was a rapid investment on industry which could support the development faster than 
other provinces. From the stated factors above it could be the cause of having three main occupations: fishery, 
industrial and agriculture. So that the strategic 1 of Samut Sakhon province is  kitchen of the world. However, from 
the success of the industrial sector development it was found that in 2010 Samut Sakhon province had Gross 
Province Product (GPP) which equaled to 315,384 million baht and was considered the 6th highest of the country. 
This caused problems to the agricultural sector such as the decreasing amount of land for agricultural, the farmers 
changed to labor in industry sector, pollutant residue in the environment, etc.  
Ban Phaeo was one district of Samut Sakhon province with the area of 245.031 square kilometers. The 
geographic condition in geology was the same kind of soil as Dam Nern Saduak in highly fertile soil appropriate for 
vegetable and fruit tree cultivation such as coconut, lemon, orchid, etc. Therefore, it was the most important source 
of agricultural production. It had agricultural area of 76% of all the agricultural area of the province. But at the 
present there was a problem on the decreasing amount of agriculture land, farmers changing into labors in industry 
sector because industry development of the nearby provinces, soil being less fertile, the chemical residue in the soil 
and environment. Providing of not hurriedly solving the problem, the agricultural production would decrease and 
affect the stability of food locally and worldwide in the future. Because of the stated reasons and problems, it, as a 
result, was very necessary to evaluate the agricultural sustainability by integrating the knowledge interdisciplinary in 
the economic, social, and environmental. The results from the analyses bring about suitable pattern of sustainable 
agriculture in this area. This research would be very benefit to the implementation of the province to reach the 
strategy as the world kitchen and it would be utilized as a model for other areas. This would respond to the strategy 
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of the country in making the agriculture sustainable on the basis of knowledge, sufficiency and by having the 
participation from people to bring about the sustainable development. 
 
2. Theoretical Background 
 
2.1 Background of Sustainable Agriculture in Thailand 
 
The agricultural sector of Thailand is fundamental. It is not only a major source of goods and foreign exchange, 
but is a way of life for the majority of the population. Agriculture provides an occupation, culture, traditions and 
values for rural people. Whatever changes occur in the agricultural sector, in one way or another they are likely to 
affect the others of the country. 
Since 1960 the government promoted export-oriented cash crop monoculture practice. To increase the 
productivity, intensive use of agricultural machines, chemical fertilizer, pesticide and insecticide spread over the 
country. In 1980s, after two decades the problems from intensive agriculture appeared. Those problems are, for 
example, soil degradation, lower productivity, farmers’ debt due to a purchase of chemical fertilizer and pesticide, as 
well as, health damage from intensive use of chemical (Fujimoto and Matsuda, 2006). 
 In 1997, a serious economic crisis took place in Thailand, before spreading into other Asian countries. This 
economic crisis has had, directly and indirectly, at least three significant impacts on the agricultural sector. First, 
movement of capital and labor into agriculture. Second, as affected by the first issue, agricultural resources and the 
environment have become more intensively utilized. Farm resources and the environment are expected to deteriorate 
as a result. Third, agriculture itself thus needs to be restructured (Thanwa, 2014)  If the country continues to promote 
commercial agriculture without proper resource planning and appropriate technologies, agriculture will not be 
sustainable for long. The important issue at the present time is how Thailand can make best use of its natural and 
social environment to sustain the agricultural sector into the future. The policy recommendations regarding 
agricultural development must be made more careful, more specific and much clearer than before. The philosophy 
of self-sufficiency initiated by His Majesty the King has become the main development concept in Thailand. This 
philosophy emphasizing moderation, responsible consumption, and resilience to external shocks is of great 
relevance to communities everywhere during these times. For the agricultural sector, self-sufficiency for small-scale 
farmers starts with a farming system which emphasizes the farm household. Farmers then should combine into 
groups or cooperatives, in order to exchange goods and services, as well as to increase efficiency in production, 
marketing and other social activities. Finally, strong farmers’ groups and strong communities (Thanwa, 2014). This 
Royal initiative approach is currently adopted as part of the core concept for agricultural development as well as 
development in other economic sectors of Thailand, for 8th to 11 th National Economic and Social Development Plan 
(1997 - 2012).  
Sustainable agriculture for small-scale farmers in Thailand simply implies an agricultural system that will lead 
farmers to self-sufficiency, and that will also maintain a favorable ecological balance and stable farm communities. 
The first step to attain the sustainable agriculture in general is to move from monoculture to crop rotation or mixed 
farming. The next step is to choose the plant that generates high income (Kyuma, 2005). Then, it is essential to keep 
or improve the soil quality. Next is to reduce chemical fertilizer and herbicide, while using organic matter such as 
manure and other agricultural residues as organic fertilizer. Nevertheless, there is no unique method for all regions 
or all countries. Each country has to find its own way to attain sustainable agriculture itself under its ecological, 
economic, and social conditions (Kyuma, 2005). 
 
2.2 Classification of Sustainable Agriculture 
 
Since His Majesty the King Bhumiphol Adulyadej proposed a new agricultural theory in 1993, the government 
has changed the agricultural development direction to the objective of sustainability. Agricultural resources in 
Thailand are diverse, and so are rural culture and traditional wisdom. Sustainable agriculture must be adjusted to suit 
different contexts. In Thailand, at least five main 5 patterns of sustainable agricultural system are being promoted 
(Thanwa, 2014).  
x Integrated farming system 
The integrated farming system is a good example of sustainable agricultural. It involves the wise use of 
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limited  
farmland to increase the range and number of farm activities, thus reducing risk and making use of waste from 
one type of production in another type. Integrated farming implies at least two kinds of agricultural production 
operating simultaneously, and complementing each other in one way or another to reduce production costs. This 
system is suitable for a small-scale farmer, letting him make best use of his limited field area. 
x Organic farming 
Organic farming can be practiced in any farming system. It uses organic matter as the only fertilizer, while pests 
and weeds are controlled by cultural practices, including “organic chemicals” made from herbs. The aim is to 
increase food safety and restore soil fertility and water quality which have been damaged by chemical. The natural 
farming concept concentrates on preserving the natural ecology, by planning and controlling the equilibrium 
between different life cycles of crops, animals and weeds. This farming attempts as much as possible to avoid the 
use of inputs from outside the farm gate, and also to reduce all physical methods which disturb the ecological 
balance on farmland. Farm activities which are not practiced under a natural farming system are key treatments such 
as ploughing, weeding, chemical use and applying fertilizer.  
x Agroforestry 
      Sustainable agriculture in an agroforestry system is a combination of farm production and forestry. Cash 
crops and livestock are raised within forested areas. Such a system conserves forests, as well as biodiversity and the 
natural ecology. The aim of agroforestery is not only to produce food and earn income for farmers, but to enhance 
forest resources. Agroforestry sustains the economic benefits of forest, such as soil fertility and nutrients from trees, 
topsoil protection, windbreaks, watersheds and recreational value. It is thus a good example of a compromise 
between agricultural and environmental needs, as well as a solution to the widespread problem of deforestation. 
x New Theory farming 
 This special farming pattern for small-scale farmers in Thailand was initiated by His Majesty the King of 
Thailand. Its main aim is to bring food security and self-sufficiency to poor farmers. The most important concept of 
New Theory farming is effective allocation of land. The field will be divided into 4 parts in the approximate ratio of 
30:30:30:10. The first  30% (0.48 ha) is to make a pond for fish raising. The second 30% (0.4 ha) is for field crops 
and vegetables. The third 30% (0.8 ha) is paddy for self-consumption. The last 10% (0.32 ha) is living space and 
livestock raising. 
3. Research  Methodology 
The objectives of this paper are to study the existing agricultural systems cover on the economic, social, and 
environmental condition and to plan the sustainable agricultural system.  The research methodology was shown as 
the following. 
 
3.1 Area Study 
 
Banpheao (13o35’26”N 100o6’28”E) is district in the northern part of Samut Sakhon Province, central  Thailand  
.This area is the most important source of agricultural production. It had agricultural area of 76% of all the 
agricultural area in this province. At present the land for cultivation was decreasing trend because of  the expansion 
of industrial sector. 
 
3.2 Data Collection and Analysis Method 
The population  was the farmers holding mainly agricultural occupation in Ban Phaeo District. The sample  
could be devided  into groups as the following  
x Farmers ; The sample was the representatives of farmers  population  by Purposive Sampling of  30  
households. Tool was questionaire. 
x Key informants : A key informant is any individual who has relevant information and is willing to be  
interviewed.  
This research used Rapid Rural Appraisal (RRA), including : key informant, interviews focus group interviews 
and  direct observations for collected data. after that analyse  the collected data by content analysis and Descriptive 
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Statistics such as percentage, mean, frequency for  analyse economic, social and environmental aspects. The 
contaminate of  heavy metal analysis by Atomic Absorption Spectroscopy. After that all the information collected 
was brought into consideration for the planning of agricultural sustainability according  to  following steps: 
Step 1. Analysis Common Problems  
Analysis Common Problems cover on economic, social and environmental issue, according to participation 
concept, by Problem Ranking 
Step 2. planning for agricultural sustainability  
     Use Linear Programming (LP), a method to achieve the best outcome from agriculture, to plan  for 
supplementary plant.  
 
4. Results 
 
4.1 The Existing a agricultural system cover on the economic, social and environmental aspects 
 
For the existing agricultural systems  it was found that the most was the fruit tree plantation such as mango 
coconut, and dragon fruit. The reasons for those occupations were income. The product selling were most (97.5%) 
and selling to the middle man. For the cultivating area it was found that patches were dredged with water trenches.  
x the social aspects 
Most of the samplings had the age of 40-49 years (35.0%). Secondary had the age of 50-59 years (27.5%) and 
more than 60 years (22.5%). most of the samplings did not have any secondary occupation (30.0%). For the 
cultivating time was an average of 26 years ( = 26.23 : s.d. = 16.58). Only 32.5%  had the training on agriculture. 
They want to train about agricultural production. For the aspect of the attitude towards the agricultural occupation it 
was found that they had good attitude at a very high level ( = 4.15 : s.d. = 0.50). The average agriculture land area 
is 22 Rai ( = 22.23 : s.d. = 13.00). There were 5 households that sold the land holding.  
x the economic aspects 
The net annual  income is 40,001- 80,000 baht (30.0%). Most of the household samplings did not have debt 
(32.5%) and had savings (62.5 %). 
x The environmental aspect  
For heavy metal soil contamination of 4 kinds : lead (Pb), copper (Cu), cadmium (Cd), and zinc (Zn) it was found 
that soil contaminated with  Pb, Cu  and  Zn  every household. 
The household samplings used chemical fertilizer to improve the soil quality (45.0%) with the lowest expense of 
the chemical fertilizer of 1,000 baht and the highest at 100,000 baht. 
 
 
4.2 Sustainable Agricultural System Planning 
 
Analysis Common Problems cover on economic, social and environmental issue, according to participation 
concept, by Problem Ranking. When ranking the problem in this area, Net return over cash cost is found to be the 
most problem issue, followed by the issues of contamination of the lead in soil and the agricultural training 
respectively (see Table 1). 
 
 
 
 
 
 
 
 
 
 
x
x
x
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Table 1 Problem Ranking 
Issue Rank 
   
Economic aspect  
Net return over cash cost 1 
Debt 6 
Holding land of agriculture 7 
Social aspect  
Labor within household 5 
Attitude towards occupation agriculture 9 
The agricultural training 3 
Environmental aspect  
Acknowledgement of soil information 4 
Environmental problems 8 
Contamination of the lead in soil 2 
 
The results from the analyses brought about suitable pattern of sustainable agriculture in this area. The important 
characteristics consist of 1) using the mixed-cropping systems, which the most supplementary plants was string bean 
and the secondary was chili. 2) to reduce chemical fertilizer and pesticide, while using organic matter such as 
manure and other agricultural residues as organic fertilizer. 3) applying the knowledge gained from training to 
production systems management, constant practicing, and sharing knowledge. 
Net return over cash cost is found to be the most problem issue. Therefore, use  linear programming for 
supplementary plants plan according to the concept of the participation aiming for the increase of income under the 
labor limitation of 100 working hours (because most of the time was used for the main crop management), the 
cultivating area, the investment money of the household. For the plants to be chosen must be suitable for the soil, 
suitable for the supplementary plants in the fruit tree patches,  economic crops, not difficult in production, should 
have market, and could be consumed in household. The appropriate crops were banana, chili, eggplant, cucumber 
and string bean. The case studies were divided by the size of the land for 1 Rai, 2 Rai and 3 Rai. The optimal plan 
for sustainable agricultural systems is as follow 
Case1 There was an area for supplementary planting 1 Rai, the recommended crops are to grow string bean in 1 
Rai with investment of 5,000 baht and with 39-hour labor. The income will be 32,000 baht.  
Case2 There was an area for supplementary planting 2 Rai, the recommended crops are to grow string beans in 
all 2 Rai with the investment of 10,000 baht and with 39-hour labor. The income will be 64,000 baht 
Case 3   There was an area for supplementary planting 3 Rai, the recommended crops are to grow string bean in 
2.56 Rai with the investment of 12,080 baht and with 39-hour labor. The income will be 82,052 baht.  
Case 4  There was an area for supplementary planting 3 Rai, the recommended crops are to grow string bean in 
1.88 Rai and chili in 0.68 Rai with the investment money of 13,389 baht with 39-hour labor. The income will be 
77,424 baht. 
 
5. Conclusion 
 
For the sustainability of agriculture in this area. The suitable pattern of agriculture consist of 1) using the mixed-
cropping systems, which the most supplementary plants was string bean and the secondary was chili. 2) to reduce 
chemical fertilizer and pesticide, while using organic matter such as manure and other agricultural residues as 
organic fertilizer. 3) applying the knowledge gained from training to production systems management, constant 
practicing, and sharing knowledge. 
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